Seat-belt syndrome is defined as the presence of a seat-belt sign predominantly involving thoracolumbar vertebral fractures and intra-abdominal organ injury following the use of a seat belt during a traffic collision. Isolated sigmoid colon perforation occurring as part of seat-belt syndrome is rare. We report a 34-year-old patient who presented seat-belt sign after his car collided with a guardrail. The patient was initially haemodynamically stable and complained lower abdomen pain. Serial clinical examination with abdominal computed tomography (CT) scans illustrated sigmoid colon with ischaemic change without perforation. Exploratory laparotomy was performed and isolated sigmoid colon perforation was diagnosed. Therefore, in cases of persistent abdominal pain or tenderness despite an initially negative CT scan, repeated examinations of the abdomen with following abdominal CT are recommended because of the high risk of seat-belt sign and the possibility that the peritoneal symptoms can be hidden, such as in the retroperitoneal duodenum or sigmoid colon. Thus, we recommend using repeat abdominal CT as an adjunct to secondary survey for clarifying the haemodynamic status of patients with seat-belt trauma. (Hong Kong j.emerg.med. 2017;24: 100-103) 
Introduction
Mandatory seat-belt laws can reduce the mortality rate of motor vehicle accidents. However, this restraint system is associated with a specific pattern of injuries, such as sternal fracture, bowel trauma, and lumbar spine injury, which have been categorised as seat-belt syndrome. The syndrome was first described in 1962 by Garrett and Braunste, 1 whereas the term "seat-belt sign" was coined by Doersch and Dozier. 2 A seat-belt sign comprises contusions and abrasions on the abdomen of a restrained occupant involved in a motor vehicle crash. The mechanism of this injury may be related to the compressive and shearing forces generated by forward propulsion of the torso against the seatbelt, and the concomitant sudden and explosive elevation of intra-abdominal pressure. Although rear seat-belt, result in a significant reduction in traffic accident morbidity and mortality, inappropriate use of the rear lap seat-belt, can cause severe abdominal injuries. [3] [4] [5] Therefore, the appropriate combination of a seat-belt, and airbags could reduce the risk of injury for most body regions in motor vehicle crashes. 6 Herein, we report an unusual case of circumferential ischemic injury of the sigmoid colon with perforation following seat-belt trauma, in which high clinical suspicion of seat-belt sign and serial abdominal examinations with repeat abdominal CT led to prompt diagnosis.
Case Report
A 34-year-old man presented with a lower abdominal contusion caused by a fastened seat-belt when the car, which the man was driving while intoxicated, collided with a guardrail. The patient was initially sent to the emergency department (ED) of a regional hospital. Physical examination confirmed an abrasion and ecchymosis over the lower abdominal wall. Contusion of the abdominal wall with abrasion was diagnosed. The patient was provided with symptomatic treatment after negative primary and secondary survey. However, the condition of the patient failed to improve, and he was transferred to a trauma centre for further evaluation approximately 24 hours after the traffic accident.
On initial physical examination, he was alert and oriented (Glasgow Coma Score = 15), though with an alcoholic odour. His chief complaints were abdominal pain and bleeding from an open wound on the right knee. His haemodynamic status was stable, temperature was 36.8°C, heart rate was 90 beats/min, respiration rate was 16/min, and blood pressure was 130/91 mmHg Physical examinations revealed multiple abrasions on his right knee and ecchymoses across his lower abdomen below the umbilicus. Auscultation revealed hypoactive bowel sounds. Upon palpation, his abdomen over the suprapubic region exhibited relatively local tenderness without substantial muscle guarding and rebounding pain. Signs of peritoneal irritation were negative. Focused Assessment with Sonography for Trauma (FAST) showed no abnormal fluid collection and a plain radiograph of the KUB w a s n o r m a l . L a b o r a t o r y f i n d i n g s i n c l u d e d haemoglobin: 14.9 gm/dL, white blood cell count: 11990/mm 3 , HS CRP: 5.392 mg/dL, amylase: 53 mg/ dL, serum aspartate aminotransferase (AST): 20 mg/ dL, and urine routine yielded yellowish urine without haematuria. Approximately 6 hours after patient admission to the ED, repeating abdominal CT scan was arranged because of persistent abdominal pain during the observation period. The scan showed high hyperdense fluid accumulation in the right extraperitoneal space without contrast extravasation or free air accumulation (Figure 1 ). Continual observation in the ED was agreed upon. Following repeated abdominal palpations, peritoneal signs became obvious in the next 12 hours. Abdominal CT scan was arranged again and revealed fluid collection in the pelvic cavity and mild dilatation of the sigmoid colon with decreased wall enhancement, and impending ischaemic change was suspected (Figure 2 ). An exploratory laparotomy confirmed a circumferential injury with ischaemic change of the sigmoid colon ( Figure 3 ). An occult perforation was noted at the injured ischaemic segment of the sigmoid colon. Segmental resection, measuring 6 cm in length, of the injured sigmoid was performed, followed by Albert-Lembert end-to-end anastomosis. A Jackson-Pratt drain was placed at the rectal peritoneal recess. The postoperative course was uneventful and flatus passage was noted 4 days after operation. The patient was discharged on the 10th postoperative day.
Discussion
Seat-belt syndrome is a distinctive pattern of injuries associated with lap seat belts in motor vehicle crashes. Such injuries include abdominal contusions (seat-belt sign), chest contusions, pelvic fractures, lumbar spine injuries, and intra-abdominal injuries to both solid organs and hollow viscera. The mechanism of seat-belt injury is similar to that of blunt abdominal injury, and injury severity depends primarily on the impact to the abdomen resulting from seat-belt sign. In this case, the redundant sigmoid colon may be compressed (with tearing) between 2 opposing surfaces and flopped over the lumbar spine, and the abdominal wall may have become vulnerable to injury, thus allowing occult perforation with circumferential ischaemic injury. 5, 6 Clinical presentation of seat-belt syndrome is often non-specific, and the symptoms associated with this syndrome depend on the injured organ severity, whereas in the case of parenchymal or vascular injuries, hypovolemic signs dominate the clinical picture. In cases in which hollow organs are injured, peritoneal signs may appear. Hence, even with minor ecchymosis over the abdominal wall, injury to the viscera can have serious morbidity. Therefore, the presence of a seatbelt sign should always be a reminder of the possible presence of various serious injuries. Abdominal sonography and CT scans are usually helpful in identifying such injuries, but the diagnosis of intestinal perforation is still frequently delayed because this type of injury is always initially subtle with a stable haemodynamic condition. Therefore, close observation with a high index of suspicion and repeated abdominal examinations should be undertaken if any signs of deteriorating abdominal condition are observed. Repeated examination of the abdomen is essential because the possibility exists that the peritoneal symptoms can be hidden, particularly in hospitalised children. [7] [8] [9] Hefny et al reported that repeated CT scans after 8 hours in suspected cases may aid in the early diagnosis of bowel perforation. 7, 8 Our results emphasize the need for repeat abdominal CT if the condition of a patient persists for or deteriorates within 8 to 12 hours interval. Furthermore, exploratory laparotomy should be suggested at the earliest opportunity for lifesaving procedures for peritonitis, even if repeated CT scans appear negative.
Chandler et al reported that the incidence of blunt abdominal trauma in patients with the seat-belt sign is approximately 12%. Moreover, the incidence of injuries in patients with the seat-belt sign was significantly greater than that of patients without the seat-belt sign with abdominal injuries, required operative intervention, and small bowel perforation (64% vs 8.7%, 36% vs 3.8% and 21% vs 1.9%, respectively).
10 Therefore, emergency physicians should carefully seek for bowel perforation in patients with the seat-beat sign. Recognition of the limitations of CT diagnosis of these injuries is essential for reducing errors in interpretation and commanding a heightened index of suspicion. We suggest that patients with seatbelt sign should be hospitalised to receive early assessment by a surgeon to determine the presence of abdomen surgical conditions with providing secondary opinion. Moreover, continual observation in the ED for repeated serial abdominal examinations, even if complete diagnostic studies including a CT scan are negative in the initial period of emergency management. In addition, when repeated CT scans remain equivocal, exploratory laparotomy should be considered for treating this type of trauma when clinical abdominal signs with haemodynamic status worsen.
Moreover, appropriate use of a 3-point seat-belt and appropriate airbag protection is clearly associated with significantly lower morbidity and mortality compared with using the 2-point harness system. 11 Improved seatbelt designs, such as that of the 4-point belt used in motor racing vehicles, may further reduce traffic accident morbidity and mortality.
Conclusion
This case report demonstrates that the presence of a seat-belt sign on the abdomen must be regarded with suspicion and responded to with aggressive further examination for intra-abdominal injuries. We recommend that emergency physicians must consider repeating CT scans if the condition of a patient persists or worsens.
